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Abstract

Scrub typhus is an arthropod-borne zoonotic bacterial infection caused by Orientia tsutsugamushi.
It presents clinically as a non-specific febrile iliness that need a high index of clinical suspicion for
diagnosis. The mortality rate can be as high as 30% if not treated appropriately. Laboratory diagnosis
is therefore important for confirming the cause of illness prior to initiating appropriate therapy. Hence
we aimed to detect scrub typhus in serum samples of undifferentiated febrile iliness patients and to
correlate with the socioeconomic status of these individuals. We also aimed to study the seasonal
variation associated with the disease. Serum samples from 143 febrile patients who were negative for
other febrile illnesses were subjected to scrub typhus IgM ELISA. Scrub typhus IgM antibodies were
found in 14 (9.8%) individuals of which 41-60 years being the most affected age group. Scrub typhus
positivity was high during the months of October to December (P value 0.0056) with the individuals
from the rural areas being the most affected (P value 0.027). To conclude, this study emphasises the
importance of serological tests to detect scrub typhus and to include it as a differential diagnosis
among undifferentiated febrile illnesses.
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INTRODUCTION

Zoonoses are diseases that are naturally
transmitted from vertebrate animals to human
beings®. They can be bacterial, viral or parasitic
origin with various modes of transmission from
animals. It can be by direct or indirect contact
with animals, by consuming raw or under cooked
animal meat or by a bite of an arthropod vector?.

Scrub typhus is an arthropod-borne
zoonotic bacterial infection. It is a Reemerging
disease. The causative agent, Orientia
tsutsugamushi is transmitted by the bite of
larval mites (chiggers) of Trombiculidae family
(Leptotrombidium deliense and L.akamushi)3.
The name of the disease “scrub” is derived from
the vector’s habitat, terrain vegetation between
woods and clearings and “typhus” in greek means
“fever with stupor or smoke”*. The ‘tsutsugamushi
triangle’ or “scrub typhus triangle” is an endemic
area bounded by Japan, Northern Australia and
Arabian peninsulain the north, south and the west
respectively®.

Approximately 5 to 14 days after the
trombiculid mite bite, non-specific flu-like
symptoms, fever, rash, headache, myalgia, cough,
generalized lymphadenopathy, nausea, vomiting,
and abdominal pain are exhibited by these
individuals®’. The bite site has a characteristic black
eschar, which is painless, non-pruritic lesion with
surrounding erythema&. Eschar is a pathognomonic
lesion in scrub typhus which is present in only 50
- 60% of patients®. Hence an intense search for
eschar helps in early clinical diagnosis of scrub
typhus. The clinical spectrum ranges from a mild,
self-limiting disease to disseminated infection with
protean manifestations, with 30-50% mortality if
untreated®.

Poor socioeconomic conditions such as
unhygienic sanitation practices, overcrowding
and closer proximity to scrub vegetation or wood
piles are key risk factors for scrub typhus*2,
Scrub typhus has been reported more frequently
during the cooler months of the year which is
attributed to the vector activity and habitat®.
Advanced globalization and associated travel
contributes to the increase in exposure in the
non-endemic areas'®. The antigenic and genetic
diversity of Orientia tsutsugamushi strains, and its
mysterious attribution to pathogenicity confound
the epidemiological study of scrub typhus®.

At present, scrub typhus is difficult
to diagnose because of its nonspecific clinical
presentation mimicking other febrile illnesses.
There is a low index of clinical suspicion especially
in the absence of typical eschars. Hence laboratory
diagnosis plays a vital role in providing timely
appropriate treatment to the affected individuals.
Various modes of diagnosis include both direct
and indirect methods. Direct detection include
cell culture isolation and molecular detection
of specific gene targets and indirect methods
are antibody detection by Enzyme linked
immunosorbent assay (ELISA) and indirect
immunofluorescence (IFA). Antibody detection by
serological tests remain the mainstay of diagnosis
especially when seroconversion in a paired sample
is demonstrated. As it is not always feasible to
obtain paired sample, a single cut off titre for ELISA
is acceptable®.

Thus we aimed to detect scrub typhus
antibodies by ELISA in undifferentiated febrile
illness patients and to correlate with the
socioeconomic conditions of these individuals.

METHODOLOGY
Study design

This is a hospital based descriptive cross
sectional study.
Ethical approval and informed consent

This study was carried out after obtaining
approval from Institutional ethical committee. A
written informed consent was obtained from all
the study participants.
Study area and population

All febrile patients attending outpatient
and inpatient departments of our Institute. The
study population included both genders and all
age groups.
Sample size and sampling method

By purposive sampling method, the
serum samples of febrile patients who fit the
sampling criteria were included in the study. A
total of 143 eligible serum samples were selected.
Inclusion criteria: All febrile patients who
were negative for Malaria, Typhoid, Dengue,
Leptospirosis, and Chikungunya were included.
Exclusion criteria

Immunosuppressive patients like
organ transplant and those receiving cancer
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chemotherapy or any other immunosuppressive
drugs and immunocompromised patients.
Study period

The study was carried out over a period
of one year from February 2019 to January 2020.
Study tool and data collection method: A
predetermined proforma was used to collect
demographic and clinical details of the patients.

All serum samples collected were
screened for detection of IgM antibodies against
scrub typhus by ELISA (InBios international
Inc, WA, USA) according to manufacturer’s
instructions. This ELISA uses Karp, Kato, Gilliam and
TA716 recombinant proteins of the 56-kD outer
membrane protein. Sensitivity and specificity were
84% and 98% respectively for the IgM ELISA, In
the absence of consensus on what constitutes a
‘Positive’ ELISA test in an endemic population,
IgM cut-off values for optical density (OD) were
set conservatively at >1.0.
Statistical analysis

The data collected are analyzed using
SPSS software to know the level of significance.

RESULTS

Whenever a person reports to the hospital
with complaints of fever, our primary suspects
would be viral fever followed by Malaria and
typhoid. Only when the person tests negative for
the commonillnesses, with a high index of clinical
suspicion other diagnostic tests are ordered. This
study was done to find out the frequency of one of
the not so common and overlooked cause of fever
especially in areas where scrub typhus is endemic.

Table 1. Demographic details of serum samples of
febrile patients

Variables  Frequency Percentage
n =143 (%)
1 Age Group
0-20 22 15.38
21-40 56 39.16
41-60 35 24.47
61-80 30 20.97
2 Gender
Male 84 58.74
Female 59 41.25
3 Place of residence
Urban a7 32.86
Rural 96 67.13

Among all the serum samples tested
for common febrile illnesses, 143 samples were
found to be negative for Malaria, Typhoid, Dengue,
Leptospirosis and Chikungunya.

Demographic details of serum samples of febrile
patients

Among 143 serum samples, 84 (59%)
were males and 59 (41%) were females. The
patients’ age ranged from 0-80 years with majority
of them in the age group of 21-40 years (39.16%)
followed by 41-60 years (24.47%). Majority of the
study participants (67%, n=96) were from rural
areas as shown in Table 1.

Among the 143 serum samples tested, 14
samples (9%) tested positive for IgM antibodies of
scrub typhus. (Fig. 1).

It was surprising to find that, none of the
samples in the age group of 0-20 years, tested
positive for the scrub typhus. Most of the positive
samples were distributed in the age group of 21-60
years. It was found that, comparatively females
were more affected compared to males in the
21-40 years age group. (Table 2).

In this study, highest incidence of scrub
typhus was seen during October to December
followed by January to March. Majority of the
patients affected by scrub typhus were from rural
areas. (Table 3).

This study shows that, there is a statistically
significant association between seasonal variation

M Febrile Patients W Scrub Typhus

9%

91%

Fig. 1. Distribution of scrub typhus among serum
samples of febrile patients.
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Table 2. Gender wise distribution of positive scrub
typhus samples by different age groups

Age group Gender No. of
Male Female positives(%)
0-20 0 0 0
21-40 2 4 6 (42.8%)
41-60 4 3 7 (50%)
61-80 1 0 1(7.2%)
7(50%) 7(50%) 14(100%)

Table 3. Seasonal and area distribution of positive scrub
typhus samples

S. Variable Frequency Percentage
No. n=14 (%)
1. Season
January — March 3 21.42
April =June 1 7.2
July — September 1 7.2
October — December 9 64.28
2. Area of residence
Rural 11 78.57
Urban 3 21.42

Table 4. Association between incidence of scrub typhus and related variables

S.No Variable Scrub Typhus — Positive  Chi Square P Value
Yes No
1. Season
January — March 3 140 12.594 0.0056*
April —June 1 142
July — September 1 142
October — December 9 134
2. Area of residence
Rural 11 132 4.86 0.027*
Urban 3 141

*P —value < 0.05. Statistically significant at 95% Confidence Interval.

and incidence of scrub typhus (P<0.05). It was
found that, demographic differences between
rural and urban areas were also found to have a
statistically significant association with incidence
of scrub typhus. (Table 4).

DISCUSSION

Scrub typhus is a vector borne re-
emerging acute febrile illness associated with
significant mortality if untreated. Scrub typhus
occurs in geographic regions that are endemic
for diseases that may present with similar clinical
syndromes, such as malaria, dengue, typhoid,
and leptospirosis. Clinically, scrub typhus can
present with life-threatening complications such as
respiratory dysfunction, shock, encepahalopathy
and acute renal failure. The results of the study
undertook in a tertiary care hospital to find out
the frequency of occurrence of scrub typhus are
discussed below.

In our study, scrub typhus was found
in 9.8% of our study individuals. In a study

done by Tay et al*?, from Malaysia, community
seroprevalence among different aboriginal
groups was found to be 17.9%*, which is higher
than our study. In another Malaysian study, the
seroprevalence among healthy blood donors was
5.4% while that among febrile patients was higher
(43.5%)". Several hospital based studies in India
have shown a wide prevalence of scrub typhus
ranging from 8.8 per cent in the south to 59.6
per cent in the north'*. This variation may be
attributed to the lifestyle changes, extensive use of
insecticides as well as empiric use chloramphenicol
and tetracycline for acute febrile illnesses?*22,
Both male and female were equally
affected in our study. This shows that scrub typhus
is equally distributed without any gender disparity
in our population. Equal male female ratio was
also found by other studies done in China and
Japan?2, This may be explained in our population
by the fact that women equally work in outdoors
and fields in rural areas making them exposed to
vectors and rodents. The most common age group
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affected with scrub typhus in our study is 41-60
years which is same as other studies?>?4,

In our study most of the patients affected
by scrub typhus were from rural areas 11 (78.57%)
compared to urban areas (21.42%)>%. Scrub
typhus affects almost a million people every year
mainly affecting population involved in occupation
that encounter scrub vegetation or in their day to
day life*. This may be due to delayed treatment
seeking behaviour of the people as well as to
increased exposure to mites/ mammals in the
field and to the rodents during daily household
activities?”. Agricultural workers has a higher
relative risk for scrub typhus?.

In our study highest incidence is seen
during October to December followed by January
to March as observed by Lee et al*. Few studies
have reported higher rates of scrub typhus in rainy
season which is attributed to the mite activity as
observed by chigger index* %%, The discrepancy of
the peak period of scrub typhus outbreaks might
be due to the incubation period of the disease
which ranges from 5 to 22 days®.

An eschar at the site of Trombiculid
chigger bite is pathognomonic of scrub typhus. It
begins as a papule which later ulcerates to form
a black crust with surrounding erythema. When
present, this might be the first symptom even
before the onset of fever and other manifestations
but is usually unnoticed®®?. The frequency of
occurrence of eschar is 1% - 97% depending on
the geographical area®.

Eschar was not present in any of our
patients. Occurrence of eschar is rare in South-
East Asian population who usually present with
less severe illness without any eschar or rash®. As
eschars are painless and the mites are too small to
the naked eye, mite bite is rarely noticed unless it
is intensely searched for. This is even more difficult
in dark skinned individuals and when present in
clothing covered areas. However, Varghese et
al*® reported 55% incidence of eschar which is
quite high while other authors Mahajan et al® and
Sonthayanon et al*® reported very low incidence
of eschar as 9.5% and 7.2% respectively®34.

The re-emergence of scrub typhus
in the Asia-Pacific area attributed to massive
deforestation and urbanisation along with the
emerging antibiotic resistance elicits the urgency

of developing and taking in effective control and
preventive measures.

The best primordial preventive measure
for high risk individuals is to avoid areas such as
farms, bushy areas with abundance of rodents and
mites. As this is not feasible, primary prevention
plays a vital role in preventing the disease. This
prioritises public education on case recognition,
personal protection and avoidance of risk areas.
WHO recommends awareness and educational
ventures targeting schoolchildren, teachers and
women in endemic areas. General population are
at equal risk attributed to increased deforestation
and overcrowding.

For farmers, field workers and those
occupational individuals who cannot avoid the risk
factors, taking the following precautions will help
prevent the disease38,

e  Protective full sleeved clothing/ gum boots

e Bathing and changing clothes after work

e Treating clothes and boots with permithrin

e Avoidance of sitting/lying down on bare grass

e Usage of Environmental Protection Agency
(EPA)-registered insect repellents containing
DEET (Diethyltoluamide) or 5% emulsion of
diethyl phthalate or dibutylphthalate

e Chemoprophylaxis with doxycycline 100mg
every 5 days for a total of 7 weeks

CONCLUSION

Scrub typhus is a zoonotic disease
associated with significant mortality if untreated,
due to serious life threatening complications.
Scrub typhus is present in geographic areas that
are endemic for other illnesses with similar clinical
manifestations. Hence by our study we have
emphasized the importance of considering Scrub
typhus as an important differential diagnosis of
any acute febrile episodes even in the absence
of typical clinical presentation. To conclude,
Scrub typhus antibodies were detected in 9%
of the population with higher frequency in rural
population and during cooler months of the year.
Hence, high index of clinical suspicion, appropriate
diagnostic tests and early onset of pertinent
therapy can greatly reduce the case fatality rate.
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